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3D Geological Modelling in lllinois <
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. Geologic knowledge of landscapes and sediments are the basis for
Sto rym ap I nte rface understanding plant and animal systems, climate systems, and

resources of water, energy, and aggregate. Thus, there has been an

E m bed ded m Od eI VI eW r increasing need for 3-D geologic information to help answer

questions about economic development, natural resource

4 Cou nty m Ode IS management (e.g. water, aggregate and energy), and land-use

. planning. The ISGS has engaged in 3-D geologic mapping for
1 reg I O n aI m Od eI decades, and mapping technology has finally been developed to
expedite the delivery of 3-D geologic data effectively. County-based
and regional 3-D geologic maps have been developed across some
regions of lllinois. These projects have been aimed at building a
i i more detailed understanding of geologic history and sediments that
I I | | n O | S 3 D G eo | ! ]!{ lie below land surface. The results can help public organizations and
agencies, private industry and homeowners answer questions
related to the geologic basis of their lives. IL3D was built to help
users interact with the 3-D geology of Illinois and extract
information that can help them better understand the world
beneath their feet. Use IL3D to explore the 3-D geology of lllinois!
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_ Model viewer: ArcGIS Maps SDK for JavaScript v. 4.24
3D Geologlcal Model Cross sections using Highcharts
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* Sto rymap Inte rface McHenry County 3-D Geology
b E m b e d d e d m O d e | Vi eWe r McHenry County has been a leader in promoting the value of sdientific knowledge in decision

making. It has also taken a leading role in implementing science-based research to develop long term

planning goals. From 2008-2013, the County collaborated with the I1SGS, ISWS, USGS and USCOE to

* 4 CO u nty l I I O d e I S develop one of the most intensive geologic and hydrogeologic investigations in the Midwest. A core

part of that effort was the development of high-resolution (22-geologic units) 3-D geologic maps to
1 drive the groundwater studies and, thus, planning and development decisions. Use IL3D to explore
1 | model
re g I O n a 0 e the 3-D geology of McHenry County and also view real-time data assodiated with the USGS
observation-well network.
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« Ease of communication
* Rapid illustration
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« Ordinance support
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Case Study 1. Water-resource manager

Aquifer Sensitivity Map McHenry County, lllinois, USA
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McHenry County 3-D Geology
McHenry County has been a leader in promoting the value of scientific knowledge in
decision making. It has also taken a leading role in implementing science-based Antloch
research to develop long term planning goals. From 2008-2013, the County
collaborated with the ISGS, ISWS, USGS and USCOE to develop one of the most .
intensive geologic and hydrogeologic investigations in the Midwest. A core part of -
that effort was the development of high-resolution (22-geologic units) 3-D geologic
maps to drive the groundwater studies and, thus, planning and development
decisions. Use 1L3D to explore the 3-D geology of McHenry County and also view real- .
time data associated with the USGS observation-well network. Fox Lak
yove e
Round Lak
Wau d
Gards
2 mi. Map Unit  Description
Lake Z
Frooman
2 Carpentersvi I &
EOPEe Genoa 73 Hampshire ;o
Hoffman
Estates
Elgin
Plato Canter Schaut
Powered by Eari

/SFWS | Ifinoiz State Geological Survey

Esri, NASA, NGA, USGS | County of McHenry, Esri, TomTom, Garmin, SsfeGraph, METI/NASA, USGS. EPA, NP5, USDA U




Case Study la: Water-resource manager

McHenry County, lllinois, USA

Aquifer Protection Ordinance
Requires 50% permeable surfaces in sensitive areas
- Developer thought to challenge, but 3D viewer supported ordinance

Aquifer Sensitivity Map
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Case Study 1b: Water-resource manager
McHenry County, lllinois, USA

3D viewer application _ _
Rapid drawdown of aquifer

Wonder on Water-level decline of ~2.5m in 5 years

Beginning of 5,000 home development
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‘ - Started discussions between County, City and Developer
1
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Case Study 1c: Water-resource manager
McHenry County, lllinois, USA

3D viewer application _ _
Rapid drawdown of aquifer

Water-level decline of ~6m in 5 years
After only 8 completed of 80-home development
: * Resident lowered well pump to maintain resource
« Demonstrated need for improved groundwater planning
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Quote from Stakeholder (water-resource manager):

“l can’t do my job without it.”



Case Study 2: Engineering/Environmental Consulting Firm
Chicago Metropolitan Area

Use by stakeholder (engineering firm): -
s s e
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Quotes from stakeholder:
Figure 8: Corridor East Side North-South Soil Profile
“Tools that nobody had 20 years ago!” —
. _ ., 900 Corridor West Side Typical Lithological Profile ﬁ,_’ Corridor East Side Typical Lithological Profile
Great for a first look! £ =
[ o 800
“Worth more than 1000 words!” 5 800 3
“ . . % 700 "]
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Case Study 3: State Government Transportation Agency

Tools for geotechnical data queries and summaries
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Mapplng Englneerlng Properties (blowcounts) Case Study 3: State Government Transportation Agency
YAt

Henry Formatlon (éa;md a)ad"vel) \«\/ e Tools for geotechnical data queries and summaries
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Question to geotech engineer stakeholder:
“What is one thing we could provide that would change your job?’
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More quotes from
stakeholders:

When viewer isn’t functioning due to
software updates, network updates, etc:

“Beyond frustrated!”

When rendering quality of cross
sections is poor due to v.3x to v.4x

update:
“...makes the system look cheap, unprofessional,

and unreliable”
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“...problematic when showing to stakeholders for .
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Geo3D

geo3d.pgi.gov.pl (Zbigniew Malolepszy)
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SURFICIAL GEOLOGY OF SPRING BAY QUADRANGLE.
PLOWA AND WOODIORD COUNTIES, ILLINOIS

Wrap Up

Meeting Stakeholders Needs - e
3D Viewer SpeC\ o /P
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McHenry County 3-D Geology

* \ersatile

% Geo3D X
« C @ https//geo3d.pgigov.pl/McHenry_County/indexhtml A A tx (poe @\/‘ P
a2

Borehole at: > 00 =

4683362.8 N
3794823 E

vironment

e Our Program Goals
» Build broader stakeholder buy-in
* Promote web viewer value
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Wrap Up

Meeting Stakeholders Needs
« 3D Viewer Specs:

* \ersatile

Robust functicg
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e Our Program Goals

Build broader stakeholder buy-in
Promote web viewer value
3D program development
* Rebuild staff resources
« Software
* Modelling efficiency
« Data Ingestion/Export
Build stakeholder community
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Economic Analysis of the Costs
and Benefits of Geological Mapping
in the United States of America
from 1994 to 2019
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Richard C. Berg and
James E. Faulds, Editors
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Meeting Stakeholders Needs
« 3D Viewer Specs:
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e Our Program Goals

Build broader stakeholder buy-in
Promote web viewer value
3D program development
* Rebuild staff resources
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« Data Ingestion/Export
Build stakeholder community

Economic Analysis of

the Costs and Benefits of
Geological Mapping in the
United States of America
from 1994 to 2019
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Meeting Stakeholders Needs

« 3D Viewer Specs:
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Build broader stakeholder buy-in
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3D program development
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el How Should Mapping Evolve to Serve Societal Needs
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